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The SWAS instrument consists of the moving telescope assembly, the interface baseplate assembly, and 
the thermal control housing. The moving telescope structure holds the primary mirror, secondary 
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underside of the interface baseplate. 
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75 deg Sun, 35 deg Earth avoidance angles (fixed solar 
panels accommodated) 
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CONCEPT STUDIES AND PERFORMANCE MODEL 
HAVE EVOLVED SWAS TO PRESENT CONCEPT 
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nodding efficiency. The source parameters include the source size and velocity width for predicting the 
performance on a typical source. Lastly, parametric relationships are used to define the dependence of 
the radiator area on aperture size, the radiator and receiver body temperatures on radiator area, and the 
receiver noise temperature on receiver body temperature. 


SWAS PERFORMANCE MODEL ASSISTS IN MAKING 
SYSTEM LEVEL DESIGN DECISIONS 
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Relationships between primary mirror size, radiator area, 
radiator temperature, receiver temperature, and receiver 
noise temperature 
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A configuration that places the radiator at an angle, allowing larger total radiator and 
aperture areas, is clearly preferred. The current baseline achieves this goal by giving 
the radiator a view of cold space both directly and in reflection off the primary mirror. 
The performance model will be updated after further thermal analysis. 






The baseline sunshade design is physically simple yet is challenging to model and analyze. 
Continued refinement of this design will continue throughout the extended definition and 
preliminary design phases. 
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The performance model serves as our guide when making system configuration adjustments. This 
model will be continually updated to reflect and monitor the SWAS instrument parameters. 
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• Continued updating of performance model 
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portion of the feed horn pattern is the central area. Obscuring this portion would greatly lower the overall sensitivity of 
the SWAS instrument. Second, the near-normal surfaces of on-axis telescopes tend to reflect radiation back into the feed 
horn. These reflections set up standing waves and cause baseline ripple effects that reduce data quality and the 
calibration accuracy. 
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identical patterns matched to the collecting aperture. 
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THE TELESCOPE/RECEIVER INTERFACE AND PACKAGING 
REQUIREMENTS DETERMINE MANY OF THE TELESCOPE 
PROPERTIES 
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Tilting secondary mirror was rejected because of: 
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- On-source resolution is maintained for ail nod angles 

- Changes in spillover are minimized during nod sequence 

- Point of rotation being close to center of gravity minimizes inertial moments 

- Wide angle nod capability 

- Relative position of optical components remain fixed during the nod sequence 
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TILTING THE ENTIRE TELESCOPE AND RECEIVER 
ASSEMBLY WAS THE ONLY CONCEPT THAT SATISFIED 
ALL THE NODDING REQUIREMENTS 
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Can be lightweighted 
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Aerospace Systems Group 

DUE TO ITS POSSIBILITIES FOR LIGHTWEIGHT CONSTRUC- 
TION AND RESISTANCE TO THERMAL DISTORTION, GRAPHITE 
COMPOSITES ARE THE LEADING PRIMARY MIRROR MATERIAL 


064 


2z 
.2 2 

TJ C 
_ O 

«s *o 


<D <D 
£ O 
HO 


■o is 
o 

o ro o 

■S § g 
<8 0 ° 


.2 >,£ 
o o = 


o< 

Ix| 

U)(D(D 


I I I 


1 1299 / 394.091 



065 



Scout shroud envelope 



Aerospace Systems Group 

THE OFF-AXIS CASSEGRAIN TELESCOPE BASELINED FOR THE 
SWAS MISSION MEETS THE SCIENCE, INTERFACE AND 
PACKAGING REQUIREMENTS 
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THE 22-urn rms WAVEFRONT ERROR HAS BEEN 
APPORTIONED TO THE ERROR SOURCES IDENTIFIED WITH 
THE MAJORITY GOING TO THE PRIMARY MIRROR 
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phase as possible. The other candidate materials identified can easily meet the surface accuracy requirement of 
the SWAS telescope. These materials may result in a significantly more massive primary mirror, and the greater 
thermal distortion characteristics of nongraphite materials may require increased Earth shading of the primary 
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PRIMARY MIRROR FABRICATION PROCESSES WILL BE 
DEMONSTRATED BY PROCURING TECHNOLOGY 
DEMONSTRATION UNITS _______ 
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